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Biochemical Research Laboratory

The Dow Chemical Company

RESULTS OF PRELIMINARY RANGE FINDING Flle
TOXICOLOGICAL TESTS ON GLYCIDYL ACRYLATE
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DISTRIBUTION

PROBLEM

The subject materials have potential use in thermosetting latexes and
l1atex paints. It has been indicated that these materials are beling
produced on a pllot plant scale. Samples of the materials were sub-
mitted to the Biochemical Research Laboratory for toxicologlical investi-
gation and definition of industrial handling hazards.

CONCLUSIONS

Due to insufficlent sample, the toxicological information avallable on
these materials 1s incomplete. In the Texas Report No. @ issued on
June 10, 1959, additional quantities of these materials were requested
in order to conduct vapor inhalation studies and complete other toxico-
loglcal investigation. This request was not acknowledged. In view of
the hign toxlecity of these materials, however, it was felt urgent to
report the avallable information. It is recommended that befcre these
materials are sampled, either inside or outside of The Dow Chemilcal
Company, additional samples be submitted for further study in order
that handling hazards can be more accurately defined. A summary of
information appears in the Texas Reports Nos. 9 and 10 and the eye
jrritating properties of glycildyl acrylate was reported to key personnel
on February 11, 1959, in the form of a preliminary toxicity information
sheet supplied directly from the Laboratory be.ch.




Biochemical Research Lahoratory
Page 2
CONCLUSIONS (CONTINUED)

It will be observed from the accompanylng table that glycidyl acrylate
seems to be appreclably more toxic than the methacrylate. Due to the
similarity of these two molecules, 1t would appear quite dramatic if
the tenfold difference in toxiclty manifested by the acute oral route
and by the skin absorption route were real. The toxicity values should
be checked using new samples.

Acute Oral Toxilcity

The glycldyl acrylate has a high acute oral toxiclty. Rather small
amounts are capable of causing serlous injury. These amounts can be
obtained by accidental swallowing and by contaminatlion of food and
drink. Precautions should be taken to prevent the ingestion of glycidyl
acrylate. The hands should be washed before smoking and eating. Food
and drink should not be allowed 1in areas where this material is handled
or used. The methacrylate compound, on the other hand, has a moderate
acute oral toxicity and should present no problem frcm ingestion in-
cidental to industrial use or generali handling. In elther case, con-
tainers should be carefully labelled in order that swallowing due to
mistaken i1dentity cannot occur.

Eye Contact Irritation

The undiluted glycidyl acrylate and the 10% in propylene glycol are
capable of producing extensive damage to the conjunctiva and cormea of
the eye. Direct contact would be almost certain to result in some
permanent lmpairment of vision if not complete loss of sight. Chemical
workers goggles with side shilelds are recommended for handling the
glycidyl acrylate whenever the possibility of eye contact exists. 1t

is iwmportant to note that the material reacts very rapidly with the
tissues of the eye and that if washing is to be effective, it must be
done within seconds after exposure. The glycidyl methacrylate, on the
other hand, is only moderately irritating to the eye in the undiluted
form. Permanent lmpailrment of wvision would likely not result. Immediate
and thorough washing of contaminated eyes should eliminate corneal inJjury
Safety glasses with side shields are recommended for handling the
methacryvlate material. The 10% in propylene glycol is only slightly ir-
ritating to the eyes and should requlre only minimal eye protection for
safe handling.

Skin Contact Irritation and Absorption -

The sample was insufficient to determine skin irritating properties.
Both materials, however, are absorbed through the skin in toxic amounts.
Here again, the glycldyl acrylate appears to be in the order of ten times
as potent as the methacrylate as determined by the cuff technique in
rabbits. Due to thelr epoxide structure these materlals are probably
gkin sensitizers. This property can best be determined in humans and
will be if requested. Skin contact with these materials should be
avoided. Protective clothing should be worn at all times while handling,
particularly in cases of cleaning up spills. Abraded skin should be
protected at all times.
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CONCLUSIONS (CONTINUED)
Vapor Inhalation

The sample submitted was insufficient for studying the acute vapor in-
halation. The vapor pressures of the materlials are not high, but due

to the high acute oral toxicity, particularly of the glycidyl acrylate,
it is the opinion of the writer that exposure to vapors may produce &
serious hazard. If interest 1s keen in these materials and they are to
be handled to any extent 1n the laboratory or on productlion levels, the
vapor problem should be pursued. It is recommended that these materials
not be shipped or distributed until the toxilcologlcal picture is move
adequately evaluated and the handling hazards wmore clearly defined.

FIRST AID MEASURES

Eve Contact

If the eyes are contaminated, they should be flushed immediately with
copious amounts of flowling water for at least 15 minutes.

MEDICAL ATTENTION SHOULD THEN BE OBTAINED WITHOUT DELAY.
Skin Contact

Any skin injuries or irritations which may develop should recieve
medical attention.

All contaminated clothing, including shoes, must be removed immediately
and the affected skin area flushed thoroughly with water from a safety

shower, or other sultable device and cleansed with soap and plenty of
water.

MEDICAL ATTENTION MUST THEN BE OBTAINED AS RAPIDLY AS POSSIBIE.

Contaminated clothing including shoes, must not be re-used until
thoroughly cleaned or wust be discarded.

Inhalation

If a person should experience any noticeable ill effects from breathing A
the vapor or fumes of this material, medical attention should be ob-
tained promptly.

If a person should be overcome from breathing this material, he should
be removed to fresh air at once, be made to rest, kept warm, and MEDICAL
ATTENTION SHOULD BE OBTAINED IMMEDIATELY. If breathing stops, artificial
respiration should be administered. ,

) |

Ingestion (1)

If the waterial is swallowed, vémiting must be induced by tickling the
back of the tongue with the finger or by giving an emetic such as 2 table-

spoonfuls of table salt inm a glass of warm water. MEDICAL ATTENTION
SHOULD THEN BE OBTAINED WITHOUT DELAY.

(1) Applies td'glycidyl acrylate. All other first aid measures apply
to both materials.
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BIOCHEMICAL RESEARCH DEPARTMENT
THE DOW CHEMICAL COMPANY
MIDLAND MICHIGAN

DATA SHEET OF PROPERTIES, HEALTH HAZARDS, AND PRECAUTIONS
FOR SAFE HANDLING OF MATERIALS

MOLECULAR PORSULA CHERICAL RARE

C5H803 Glycidyl acrylate (contailning 0.5% hydro-

HOLECULAR WEIGHT INGUSTRIAL HYGIENE 51 ARDAID SYNONVES guinone iInhibitor)
128.1 l CRI: Acrylic acid: 2,3-epoxypropyl ester
STRUCTURAL FORMULA - OR COMPOSITION :
0 98% pure
"
CH2 -CH -CH2 =0-C =-CH=-'CH2

0

BOILING POINT EXPLOSIVE LIMITS | FLASH POINT | IGNITION TERP. |MELTING POINT YAPOR PRESSURE == Hp 23°C
(% BY VOL. IN AIR)

76 o 10 asts °g, ee, e,
COREOSIVENESS (75 Conmes Hhorolo] ) PHYSICAL STATE CoLoR

Don't know Liguid Colorless

CHERICAL REACTIVITY QDOR (iraledo Congomiratien In Alp)

Don't know Pungent

[STABILITY (To pH Chospn, Hoss, Light)
Polymerizes in acid
TYPE OF CONTACY CLASSIFPICATION OP TOXIC PROPERTIES

PHYSICAL AMD
CHEMICAL PROPERTIES

Mlyamuwenmthnuxy.nghcmlhgb: m my@osmwmlwa&vhba(&hhclﬂnm
mmpuawuhnnmd&em m:hmmlmndhiwvhichhhccaplmlthism
week )

unymuﬂ‘mm)waﬁcmwnmhmbuo{dm Vaper egposme may ceuse severe pain, lecrymatics oo seslsws
fros washs. Wmmwmmm-whwhbnhw injury to the eyes.
anlyhnhmumkud/u ival imitazi

Singls p 5ed ezp (bowrs) eo effect. Sevesal s Single shest ezposuse (WD) @ay couss eesndcmblc Irzitasion
4 prol 4 @may of @sy est cages the develops ™ sed/cc single p sher
mdwd@hmﬂia& nmamm/mmycameyﬁmmmay.mm

WWWuymwm&cmngdéem An ezpesure capidly censes sevess bums esd/es setions
Repeased poloaged eromaces mor couae spprecible i, iy, evadesin. Probably a skin
soring Aty sensitizer.

injury

Ne sy ie injery e=p No irzitatios to sece and Desty o misty ecmospbere paisfel oo coss aad chooes (fssalesable

chwons is desty or miscy enmospherss. sc'mmle)wwmmymmmm
isjuey.

Mdmmnadwwmnmp&cnm Shore expsewe (Riswes) may couse death er esvious syscemic

painfcl bue sot intalerable end/ce d ez imjury.

Mnymcywniwy

TORIC PROPERTIES

Eazposwes do not canse oy effects other than some very alighe D Ezposwes may canse ead/er
fsvieacion or pals o the cyea e respiscooey pessages ot e mose. mmmm;ay.aﬁd/«mycammlmb!emmm
seapisetery paseages.

Shore esp ©Ry earves i ned/ee
icn, muy cowss ﬁrmmﬁx ¥ ic injusy, inclading dench,
sh;hwm,z.md/&mwmbk bug so2 is

s ¥ ¥ 2

'DD 0O O DD 00

Even very shor exp will epmse peri ¥ ic injusy
oe death,

D mmmumu«-amfmmmum 7| Amcests which may be swallowed iacidensol to induserial
st eomse ig Howeves, If sebszastial quasitice Lfh) headlisg aed use may couse sevious injury.
szMsaMﬁmmyxm ¥ - i,

INGESTION

CRMENTS 3 Effects have not been determined.
2 Vapor toxicity has not been determined - this 1s an estimate.

1326- 450 FRIGTED 16 Buflol 587




Glycidyl acrylate (containing 0.5% hydroquincne inhibitor)

PRECAUTIONS (SEE CODE SELOW)
DEGREES OF EXPOSURE RELATED TO TYPES OF OPSRATION
EYES san | INNALATIONT 7| }inGES-
e | vapor | TION
¥ ized by remste operation with equip iscisted from the wock Th
I MOCONTACT o5 isciased arccs will require the persossl pescection oulined fos IV belon T oo A A A A
w clossd sy wich equ vented ide the work J— .
1] mACT of jalo ia balk, Ezemples are: s renceoes, :lh sad ﬁlwn,l'
aeloud cogveyers; veseilated packaging. C C B A
g OCCASIONAL Charecterized by mesual heodling of masstiels in peckages such s bags, drums sad fiberpeke. .
DAILY CONTACTS Yeusilesios may be provided for specific joba. Meay batch operscions fall into this category. D D C E
GROSS CONTACT Chemcterized b les ase: E lesai;
v Eleess, saking nn ol spdh. -ckngmg “walatile or dusty meserials 'Athw: vennlmc. 'heelm;
LIKELY oad woy deying, D E D E
A No eye peotection needed, B Use chemical workers goggica.
: EYE CONTACT B Uee safsey gl ichoae side ehield B Use gas tight goggles o a full face gas mask.
- € Use safsty glasses with eide chields.
, A bach and clean clothes once per wesk along with the usual weshing
. A Ciothing should be changed end ekis n-hed 2 detectabl
SR SKIN® oz mesltismes should be adequare precamticas. Deonnn.’ Euhmvnll p Pmywm Sie e
Grosel isared cloching and shoss must be removed oot later sble p end ds of p cati
- CONTACT 8 dnnthcuddmc'«kycwd-ndmbothmugmyclemd
- before revese. Impervious clothing such ss rubber boote, rubber epross, and rubbes
e the sbd of the werk pericd snd clean cioching from g glyovu'di::c:eqmnd. Specific items will be dicteted a8 reqaired
< ﬁ_ﬂﬁr—m_m_ﬂtﬁ:@g-
Asy eupo bricusly dusty B will irg a dus respie
DUST A Ko sespiseeory peotecticn. numbcmu:hcmdofdnvs.amuotwuu for ese wich
eagzie dusts.
oR
£ qai ’bt oo d:huqmdnxmoaoxln-w .
st 8 ebnoulyduq ion will re» EAnyupemndasysm@hmswﬂlmmmmsﬂmm
mﬂwofu“ngu&&m&nwdelmvs ulpm.bhvunn&,ocd:emxm
Bezsea of Misoo foe the use with esxic
i y foe ciegle exp of 20 sove thes ten misuses,
. Longuupomn eazh& am;ltotmud,vﬁlre 29 mask of
A No proceszicss seceseasy. € . pped with agp quise g
8 W Y koo clagle sxpocures of loso than L/2BOW. b Gas mask with sppropeiste casiscer roquired a¢ al! simes.
VAPOR require a gea mask v respirater equipped with eppropr i
g Evscuste ares at eace end enver caly with alrlise regpiresss, blowsr
mask o7 Chezex mask,
' N . ?ma&mmddmhmmlgthmgm Hasde cad
INGESTION A He Lo % € face chould be washed befess emshisg sad eetlag.
COMMENTS **GCOD PRACTICE REQUIRES THAT SUITABLE GAS MASK CANISTER
GROSS AMOUNTS OF ANY CHEMICAL
BE REMOVED FROM THE SKIN AS
SOON AS IS PRACTICAL

'Organic vapor

(1) These precautions are to be observed until more is known
regarding the hazard of vapocr exposure.

sonep o J. 0OlBoOD F. Oyen CHECKED H. R. Hoyle
DATE 1-13 "’60 ] DATE 1;1.8560 }

125458 PRIOTES 19 B.8.4 |-87 ’ | 000007




MIDLAND MICHIGAN

BIOCHEMICAL RESEARCH DEPARTMENT
THE DOW CHEMICAL COMPANY

DATA SHEET OF PROPERTIES, HEALTH HAZARDS, AND PRECAUTIONS

FOR SAFE HANDLING OF MATERIALS
B ECIAAR mu-uuc H - CHEMIEAL NANE
710 3 Glycidyl methacrylate
#CLECULAR WEIGHT TNDUSTRIAL HYGIENE STANGARD SYRONVES
142 CRI: Methacrylic acid: 2,3-epoxypropyl ester
STRUCTURAL FOREULA » OR COMPOSITION 8
0 CH3 98% pure
CH,-CE-CH,-~ >=CH
H2 H2 O- C CF2
0
BOILING POINT EXPLOSIVE LIMITS | FLASH POINT {GNITION TEMP, MELTING POINT VAPOR PRESSURE em Hg 25°C
:" (% BY VOL.. 1N AIR)
2| 189 ¢ 760 ass °g, °c, °c.
g & | CORROSIVENESS (To Commen Horsla) PHYSICAL STATE COLOR
B
48 Don't know Liguid Coloriess
U % TCRENCAL REACTIVITY OO (reledo Camsommretion In AL}
Eg Don't know Pungept
& [STABILITY (Vo ot Chespa, tow, Lig)
U
Pclymerize in acid
TYPE OF CONTACT CLASSIGICATION OF TOXIC PROPERTIES
' sponse o Moy cax permsaent loss of viaise (his incldes damege
D g:zﬂc:uu:pn:;lnlnd/ m tbe sh;ht £ slighe D [ :é:::cc::::md injury ::;k i:‘i:::u;lm;:cheﬂed in exe
’ week,)
! EYE
@ uaycmeuffcmmy :hqv o resule in loss of time m Vepeor exposure msy cause severe pais, lactymetien oo sssleus
fom work, (This lacledes damage to the escnes which bealsx injury to the eyes.
seasly beals in 8 week acd/ez idesab)
Rich gdema.),
Si-;h d exp (hosss) g0 effect. Several e Single sbese exposwre (-unma) msy esuse csamdemblc Ericaticn
D 4 9 120y of By oot cause the develeps E esd/or aingle p
mefnoulh;hnm causesbmnmd/mmycsmaymmm@y.mm
SKIN Wpdmﬁm—ymmm&mgﬂ:hem Ap expogwe rapidly couses sevure busns and/er seriows sysseaic
D_d msy cause eppreciable ivicetics, isjuey, evea desth.

- - pmibg-: lnld—sa end/er msy csuse eppeacisble syseemic

. g isjury dam o0 sbeopicn Praobably a skin sensitizer.

- = D No oy injwy eap i o noee sed Dusty of misty ssmosphere painful  acse sad dvoss (lesslasabls
E :hm:ind-:yw-izymm e most people) and/ar exposere @ay casse seticea systemic
& DUST O isjry.
§ ST D Thw::::anm;mfx;:/dmyamnmmb m:nwam(ninmn)mycmée@emw
d - ' pesuses Sy CeuSe SyStERie imjwmy.

-]
: D Ezpeowes ¢ ost casse esy effects other than sosn very slighe Esposwes may essse , aad/as
; imizatios o¢ pais ¢co the cyes ue sespiresary passages a2 the @ovt. Ww,m.wc’myeﬂmm@lcmhmm&
respisatesy passsgee.
= (2) D Siagle ezpesmres ezcoeding L/2 bowt, o frequencly repeased ex D Shost exp way couse sad/os
APGR of iam, ey eavee alight enesthesia eadfr 8y ic injwry, includiag
ohm:ym:nm.aw«mwem.bamw .
Even very shomt esp will canse ¥ ic iojusy
ez Jdeesh.
E Amsusgs vhich mey be soellywed iecidestal d ! bogd- Amounzs ohich may be swellswed incidsncal to industrial
INGESTION Euaml.lmcnmmm Mﬁsmiﬂqma basdling and ves may conse sevices isjwy.
be swallswsd, awe o less nezisus effeces may coew. .
”ME‘TS B

* (1) Effects have not been determined.
(2)

8316459 FRETID (8 0.&A @580

Vapor toxicity has not been determined - this is an estimate.
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Glycidyl methacrylate

PRECAUTIONS (SEE CODE BELOW)
DECREES OF EXPOSURE RELATED TO TYPES OF OPERATION
eves | san | inaLaTIoNd 1) inces-
TDUSTOR | yapom | TION
HIST
Chesacterized by rewmote ith @ solated from she wock The
.' NO CONTACT ing isolated erens 4 il md:::‘ W. p a:ﬁ‘orwbel::.. persoan emes A A A A
elosed sy with eqei 2 cweaide the sork PR
" mm ey g of msserials in bulk: Exseples arr osbing s Y i
eaclosed coaveyors; ventilated peckaging. B A A A
s OCCASIONAL Characzarized by wasual baadling of estesials ia packages sach as bags,drems aed fiberpaka,
DAILY CONTACTS Vemtilesion mey be provided fos specific joba. Meay basch operations fall into this category. c C B A
GROSS CONTACT  Charcrerized by band cpuirs, cleasing equipment, cleaaiag
y oill N wl-nl 1 lin,
1w LIKELY ndmynhn‘ caze of spills, pukqug eudluty wheeliog C D C A
A No eye presecties aceded, D Use chemical workers goggles.
EYE CONTACT B Use safecy gl ithowe side shield E Use gas tight goggles or & full face gas mack.
G Use safecy gl with side shield
A bath and clean clothe omper-etknlongw:htbe ual washing A N l
. A mealtimes s:uld be ;d@qusu peecamions. ! uonal Y 2:::: g::;du:: :ﬁ"”d and ckia '“h'd 5 ,':p:m =3y, i
SKlpee Grossly d clothing and shoes must be removed ot later sble peotective devices aad standard °‘r d cleeali
CONTACT 8 nhncbeedelcbevcrkpmodnd-mbczbmughlydelnd
befese re-use. € ﬁpm::-ﬁ :l:dung :n:h as rubber boots, ai::erd‘ epross, asd rubbes
Reguire chower ez the end of the wurk pericd and clesa clothing from oves required. Specific iteme wi iczased v coquired
€ fhe'ek out e the s af sach ok 7. by circumsance.
o cbvicusly dusey b =il H du
DUST & No respiratory peotectien, DmMMWolmu.&Bma!&ua la:m;f
sozic duses.
CR
Ne p & quired for esp of chirey min. dwretion or less .
MIST 8 obvicusly dusty acmogpheres, sxves of loager dusution will re= g Anymmnduym-phmswmmmmmolmmhm
quire the ase of s duss respiretos che epprovel of che U, S seepisaces, blower mesk, or Chesox mask.
Busess of Mines for the wse with comic dusta.
é Nop Y foc single ezp of 2o @ore thas tea miseies,
, < A No peocamsicns secessary, € Loager exposures either single or repeeted, will require gas mask or
g P qupped with appeop
s mwﬁzﬁamsmhm?ﬂm-dlcumvzb& D Gus mask with appropriate canisver soquired at all timen.
VAPOR Fequize & gas mask o  equipped with spprog
Ew-m‘un«sﬂm«oﬂ!ymm-@w blowes
E ook or Chemox mask,
. Feod aad wbeceo ebould sot be S el Hepdo
INGESTION A Ne ssucnel procedures reguited, Em,mﬂdkw&mé;m = ead
*2GO0D PRACTICE RSQUIRES THAT *SUITABLE GAS MASK CANISTER
BE REUOVED FRok THE SN A5
SOON AS 1S PRACTICAL Organic vapor
(1) These precautions are to be observed until more is Ikmown
regarding the hazard of vapor exposure.
snep K0 J. Olson F. Oyen CHECKED H. R. Hoyle
oate _ 1=13-60 oate 1-18-60 :

8o 67

L2889~ 138 PRIETED 18 9.8.4
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